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PRELIMINARY AMENDMENT 
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Washington, D.C. 20231 

Dear Sir: 

Prior to the examination of the above-identified patent application, please enter the 
following amendments and consider the following remarks. 

IN THE SPECIFICATION: 

Replace the paragraph beginning at page 4, line 18 with: 

In order to prevent such inversion of the detection output, countermeasures are taken 
by providing means for stopping the PLL control at the time of over-modulation, or means 
for reducing speed of the PLL control. Because of provision of such means, following of the 
phase change due to the over-modulation can be prevented. However, with these 
countermeasures, the APC detection circuit 2 hardly operates at the time of over-modulation, 
and there arises a problem that stability at the time of over-modulation deteriorates. 



IN THE CLAIMS: 

Replace the indicated claims with: 

1. (Amended) An AM demodulator that receives and demodulates an AM modulated 
input signal using a wave-detection signal generated by a phase locked loop, said AM 
demodulator comprising: 

a voltage controlled oscillator which outputs a wave-detection signal; 
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a phase locked loop including 

a detection unit which detects whether a detection signal, obtained by AM 
wave-detection of the wave-detection signal, has a specific relationship with respect to a 
threshold amplitude level; 

a first multiplying unit which raises an AM modulated input signal to a 2n-th 
power, where n is an integer and at least 1 ; 

a second multiplying unit which raises the wave-detection signal output from 
said voltage controlled oscillator to the 2n-th power; and 

a phase control unit providing phase control using outputs of said first and 
second multiplying units; and 

a switching unit which resets said phase locked loop in response to the detection 

signal. 

2. (Amended) The AM demodulator according to claim 1, further comprising: 

a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 

a second phase shift unit which generates, based on the wave-detection signal output 
from said voltage controlled oscillator, two signals that have a phase difference of 90 degrees, 
wherein said first multiplying unit processes the two signals generated by said first phase 
shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 

3. (Amended) An AM demodulator that receives and demodulates an AM modulated 
input signal using a wave-detection signal generated by a phase locked loop, said AM 
demodulator comprising: 

a voltage controlled oscillator which outputs a wave-detection signal; 

a detection unit which detects whether a detection signal, obtained by AM wave- 
detection of the wave-detection signal, has a specific relationship with respect to a threshold 
amplitude level; 

a first multiplying unit which raises an AM modulated input signal to a 2n-th power, 
where n is an integer and at least 1 ; 

a second multiplying unit which raises the wave-detection signal output from said 
voltage controlled oscillator to the 2n-th power; 

a first phase control unit providing phase control using outputs of said first and secon( 

multiplying units; 

a second phase control unit providing phase control using the wave-detection signal 
output from said voltage controlled oscillator; 
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a filter unit which generates a signal for controlling said voltage controlled oscillator; 

and 

a selection unit which selects a signal output from one of said first phase control unit 
and said second phase control unit in response to the detection signal and provides the signal 
selected to said filter unit. 

4. (Amended) The AM demodulator according to claim 3, further comprising: 

a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 

a second phase shift unit which generates, based on the wave-detection signal output 
from said voltage controlled oscillator, two signals that have a phase difference of 90 degrees, 
wherein said first multiplying unit processes the two signals generated by said first phase 
shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 

5. (Amended) An AM demodulator that receives and demodulates an AM modulated 
input signal using a wave-detection signal generated by a phase locked loop, said AM 
demodulator comprising: 

a voltage controlled oscillator which outputs a wave-detection signal; 

a detection unit which detects whether a detection signal, obtained by AM wave- 
detection of the wave-detection signal, has a specific relationship with respect to a threshold 
amplitude level; 

a first multiplying unit which raises an AM modulated input signal to a 2n-th power, 
where n is an integer and at least 1 ; 

a second multiplying unit which raises the wave-detection signal output from said 
voltage controlled oscillator to the 2n-th power; 

a first phase control unit providing phase control using outputs of said first and second 

multiplying units; 

a second phase control unit providing phase control using the wave-detection signal 
output from said voltage controlled oscillator; 

a filter unit which generates a signal for controlling said voltage controlled oscillator; 

and 

a switching unit which provides a signal output by said second phase control unit to 
said filter unit in response to the detection signal. 

6. (Amended) The AM demodulator according to claim 5, further comprising: 
a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 
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a second phase shift unit which generates, based on the wave-detection signal output 
from said voltage controlled oscillator, two signals that have a phase difference of 90 degrees, 
wherein said first multiplying unit processes the two signals generated by said first phase 
shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 

IN THE ABSTRACT: 

Replace the Abstract with: 

ABSTRACT OF THE DISCLOSURE 
An AM demodulator includes an APC detection circuit that compares phases of an 
AM-modulated input signal and a signal output from a VCO. However, the APC detection 
circuit multiples the two signals before their comparison. As a result, even if the phases of the 
input signal or the signal output from the VCO is shifted by 1 80 degrees, the result of 
comparison by the APC detection circuit is not influenced by the phase shift. Moreover, 
when a signal detected by the AM detection circuit is in a potential range showing over- 
modulation, operation of a PLL circuit is stopped. 
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REMARKS 



The foregoing Amendment corrects translational errors and conforms the claims to 
United States practice. No new matter is added. 



Respectfully submitted, 
iYDIG, VOIT & MAYER, LTD. 





A. Wyand 
egistrationNo. 29,458 



Suite 300 

700 Thirteenth Street, N.W. 
Washington, D.C. 20005 
Telephone: (202)737-6770 
Facsimilf: (202) 131 f 116 
Date: N r™*-~*\<^ V ( \(t0\ 
JAW:ves 
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AMENDMENTS TO SPECIFICATION, CLAIMS AND 
ABSTRACT MADE VIA PRELIMINARY AMENDMENT 



Amendments to the paragraph beginning at page 4, line 18: 

In order to prevent such inversion of the detection output, countermeasures are taken 
by providing means for stopping the PLL control at the time of over-modulation, or means 
for reducing^ speed of the PLL control. Because of provision of such means,*© following 
of the phase change due to the over-modulation can be prevented. However, with these 
countermeasures, the operation by the APC detection circuit 24s hardl y performed operates at 
the time of over-modulation, and there arises a problem that stability at the time of over- 
modulatio n h deteriorated deteriorates. 



Amendments to existing claims: 

1 . (Amended) An AM demodulator that receives and demodulates an AM modulated 
input signal using a wave-detection signal generated by a phase=4©efe locked loop, said AM 

demodulator comprising: 

a voltage controlled oscillator which ou tputs a wave-detection signal; 

a phase locke d loo p including 

a detection unit which detects whether^ a detection signal when it detects 
th at a rign al, obtained by AM wave-detection of the wave-detection signal, has a 
predetermined specific relationship with respect to a predetermined threshold amplitude 
level; 

a first multiplying unit which raises^ an AM modulated input signal to a 2n- 
th power, where n is an integer o q ual to or greater t hnn and at least 1 ; 

a '/o ltagc c ontr o l n -nllntnr " T Y ;nh nntpnttlin detection signal: 
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a second multiplying unit which raises the wave-detection signal output from 
said voltage control controlled oscillator to the 2n-th power; and 

a phase control uni tpcrformo a providing phase control using^ outputs of 
said first and second multiplying units; and 

a switching unit which resets said phas e lock locked loop oomprioing said detection 
unit, ~aid firct and errand rrmltirV^ 1ir " fn ~ nr>H 00171 T Wn nnT1frnl 1ir " f nnonrding in response 
to the detection signal. 

2. (Amended) The AM demodulator according to claim 1, further comprising: 

a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 

a second phase shift unit which generates, based on the wave-detection signal output 
from said voltag e con t rol controlled oscillator, two signals that have a phase difference of 90 
degrees, wherein said first multiplying unit processes the two signals generated by said first 
phase shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 

3. (Amended) An AM demodulator that receives and demodulates an AM modulated 
input signal using a wave-detection signal generated by a phase4eek locked loop, said AM 
demodulator comprising: 

a voltage controlled oscillator which outputs a w ave-detection signal; 

a detection unit which detects whether^he a detection signal when it dctccto that a 
signal, obtained by AM wave-detection of the wave-detection signal, has a predetermined 
specific relationship with respect to a predetermined threshold amplitude level; 

a first multiplying unit which raises=*e an AM modulated input signal to a 2n-th 
power, where n is an integer equal to or greater than and at least 1; 

a voltage control oscillator which output the wave detection oignal; 

a second multiplying unit which raises the wave-detection signal output from said 
voltage control controlled oscillator to the 2n-th power; 

a first phase control uni t pcrformo providing phase control usingAe outputs of said 
first and second multiplying units; 

a second phase control uni t performs providing phase control using the wave- 
detection signal output from said voltag e control controlled oscillator; 

a filter unit which generates a signal for controlling said voltage control controlled 
oscillator; and 

a selection unit which selects a signal output from^te one of said first phase 
control unit=@f and said second phase control uni t according in response to the detection 
signal and provided provides the Delected signal selected to said filter unit. 
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4. (Amended) The AM demodulator according to claim 3 , further comprising: 

a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 

a second phase shift unit which generates, based on the wave-detection signal output 
from said voltage control controlled oscillator, two signals that have a phase difference of 90 
degrees, wherein said first multiplying unit processes the two signals generated by said first 
phase shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 

5. (Amended) An AM demodulator that receives and demodulates an AM modulated 
input signal using a wave-detection signal generated by a phas e lo c k locked loop, said AM 
demodulator comprising: 

a voltage controlled oscillator which outputs a w ave-detection signal; 

a detection unit which detects whether=fte a detection signal when it detects that a 
signal, obtained by AM wave-detection of the wave-detection signal, has a predetermined 
specific relationship with respect to a predetermined threshold amplitude level; 

a first multiplying unit which raises^ an AM modulated input signal to a 2n-th 
power, where n is an intege r equal to or greater than and at least 1; 

a voltage control oscillator which output the wave detection signal; 

a second multiplying unit which raises the wave-detection signal output from said 
voltage^^^el controlled oscillator to the 2n-th power; 

a first phase control uni t performs providing phase control using=fee outputs of said 
first and second multiplying units; 

a second phase control uni t performs providing phase control using the wave- 
detection signal output from said voltag e control controlled oscillator; 

a filter unit which generates a signal for controlling said voltag e control controlled 
oscillator; and 

a switching unit which^#©¥i4e4 provides a signal output by said second phase control 
unit to said filter uni t according in response to the detection signal. 

6. (Amended) The AM demodulator according to claim 5, further comprising: 
a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 

a second phase shift unit which generates, based on the wave-detection signal output 
from said voltage^*©! controlled oscillator, two signals that have a phase difference of 90 
degrees, wherein said first multiplying unit processes the two signals generated by said first 
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phase shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 

Amendments to the abstract: 

ABSTRACT OF THE DISCLOSURE 
&§An AM demodulator includes4he an APC detection circuit that compares phases 
of4he an AM-modulated input signal and=4he a signal output from a VCO. However, the 
APC detection circuit multiples the two signals before their comparison. As a result, even if 
the phases of the input signal or the signal output from the VCO is shifted by 1 80 degrees, the 
result of comparison by the APC detection circuit is not influenced=€tee=£@ by the phase shift. 
Moreover, in the case whe r e when a signal detected by the AM detection circuit is in a 
predete r mined p otential range showing over-modulation,=£a operation of a PLL circuit is=#est 
stopped . 
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PENDING CLAIMS AFTER ENTRY OF PRELIMINARY AMENDMENT 

1 . An AM demodulator that receives and demodulates an AM modulated input signal 
using a wave-detection signal generated by a phase locked loop, said AM demodulator 
comprising: 

a voltage controlled oscillator which outputs a wave-detection signal; 
a phase locked loop including 

a detection unit which detects whether a detection signal, obtained by AM 
wave-detection of the wave-detection signal, has a specific relationship with respect to a 
threshold amplitude level; 

a first multiplying unit which raises an AM modulated input signal to a 2n-th 
power, where n is an integer and at least 1; 

a second multiplying unit which raises the wave-detection signal output from 
said voltage controlled oscillator to the 2n-th power; and 

a phase control unit providing phase control using outputs of said first and 
second multiplying units; and 

a switching unit which resets said phase locked loop in response to the detection 

signal. 

2. The AM demodulator according to claim 1, further comprising: 

a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 

a second phase shift unit which generates, based on the wave-detection signal output 
from said voltage controlled oscillator, two signals that have a phase difference of 90 degrees, 
wherein said first multiplying unit processes the two signals generated by said first phase 
shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 
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3. An AM demodulator that receives and demodulates an AM modulated input signal 
using a wave-detection signal generated by a phase locked loop, said AM demodulator 
comprising: 

a voltage controlled oscillator which outputs a wave-detection signal; 

a detection unit which detects whether a detection signal, obtained by AM wave- 
detection of the wave-detection signal, has a specific relationship with respect to a threshold 
amplitude level; 

a first multiplying unit which raises an AM modulated input signal to a 2n-th power, 
where n is an integer and at least 1 ; 

a second multiplying unit which raises the wave-detection signal output from said 
voltage controlled oscillator to the 2n-th power; 

a first phase control unit providing phase control using outputs of said first and second 
multiplying units; 

a second phase control unit providing phase control using the wave-detection signal 
output from said voltage controlled oscillator; 

a filter unit which generates a signal for controlling said voltage controlled oscillator; 

and 

a selection unit which selects a signal output from one of said first phase control unit 
and said second phase control unit in response to the detection signal and provides the signal 
selected to said filter unit. 

4. The AM demodulator according to claim 3, further comprising: 

a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 

a second phase shift unit which generates, based on the wave-detection signal output 
from said voltage controlled oscillator, two signals that have a phase difference of 90 degrees, 
wherein said first multiplying unit processes the two signals generated by said first phase 
shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 

5. An AM demodulator that receives and demodulates an AM modulated input signal 
using a wave-detection signal generated by a phase locked loop, said AM demodulator 
comprising: 

a voltage controlled oscillator which outputs a wave-detection signal; 

a detection unit which detects whether a detection signal, obtained by AM wave- 
detection of the wave-detection signal, has a specific relationship with respect to a threshold 
amplitude level; 
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a first multiplying unit which raises an AM modulated input signal to a 2n-th power, 
where n is an integer and at least 1 ; 

a second multiplying unit which raises the wave-detection signal output from said 
voltage controlled oscillator to the 2n-th power; 

a first phase control unit providing phase control using outputs of said first and second 
multiplying units; 

a second phase control unit providing phase control using the wave-detection signal 
output from said voltage controlled oscillator; 

a filter unit which generates a signal for controlling said voltage controlled oscillator; 

and 

a switching unit which provides a signal output by said second phase control unit to 
said filter unit in response to the detection signal. 

6. The AM demodulator according to claim 5, further comprising: 
a first phase shift unit which generates, based on the AM modulated input signal, two 
signals that have a phase difference of 90 degrees; and 

a second phase shift unit which generates, based on the wave-detection signal output 
from said voltage controlled oscillator, two signals that have a phase difference of 90 degrees, 
wherein said first multiplying unit processes the two signals generated by said first phase 
shift unit, and said second multiplying unit processes the two signals generated by said 
second phase shift unit. 
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